Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2001 -1 4721 3 

(43)Date of publication of application : 29.05.2001 



(51)Int.CI. 



G01N 27/409 



(21 Application number : 11-307282 
(22)Date of filing : 28.1 0.1 999 



(71) Applicant 

(72) Inventor : 



DENSO CORP 

YAMADA KOICHI 
TAKABA HIROAKI 
KO JIMA TAKASHI 
WATABE ISAO 



(30)Priority 

Priority number : 10310664 
11101170 
11251304 



Priority date 



30.10.1998 
08.04.1999 
06.09.1999 



Priority country : JP 
JP 
JP 



(54) GAS SENSOR AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a gas sensor capable of being 
made compact and inexpensive and enhanced in reliability. 
SOLUTION: A gas sensor has a detection element 10 having a gas 
contact part 1 1 t a main metal fitting 4 for holding the detection element 
10, a protective cover 2 covering the gas contact part 1 1, the taking-out 
terminals 71, 72 electrically connected to the detection element 10, lead 
wires 81, 91 achieving the electrical continuity with them, an insulating 
member 5 achieving the insulation between the taking-out terminals 71, 
72 and a first metal cover 3 holding the insulating member. The 
insulating member 5 has a main body part 51 and a flange 52 and the 
first metal cover 3 has a small diameter part 31, a large diameter part 32 
and a step part 33. The insulating member 5 brings one surface of the 
flange part 52 into contact with the step part 33 and presses the other 
surface of the flange 52 to fix the same by the elastic member 6 
inserted in the large diameter part 32. 
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[0039] is^jsi ecomwi-t, Wiwmx^k 
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*»«rHS«#0>y-KI*i:. XIE3& 9 ffi LiST-F^ffi 

»Hr*-*8 1 &m,*'<- b Sr*i" 5#*-fe yfTfco 
T. ±f2X#&JU4, ±E«Hi*^SrJfAia«i-*fc* 

X, XfE&Jgy V^£*?ffi-r5<fc ^fd^LiWjPXLTfc 

[0 0 4 0] r. wli-g-i- te, ifEitt&ft^wifE&fcH 
3i^ro@3££±fE5Sf^L*lHSW;i»LfcJPX{CJ; 9 

oTJi|S^Lfe*PX»mSSrrS]-h$-1i:5r J:i5f#5 0 
[0 0 4 1] 7©*W©«t 51-, -tfEX 

7Lrttc#A-T5i:*ir, Xfe^SgB(c*5(t 5±fe^«^ 

t <o m mm t Kxte&« y > ^ $ -yrfc^ 

[0 0 4 2] r<D#-g-|;(i, Xte^m^^-WJilE^iggC 

30 C^t^rt^ffS, t<Dtztf>, £&&M~~<D&m 

[0 0 4 3] 8©fSOJ; ±E^fe 

JSy^^tt, R»»fffiS:*-r59f3eS R»« 
(rfttf*pxLT/iS- t/4W* Lv\ rcD^-a-lcfi, ^ 
S y >-^»M3g^ x h ^(g^-T 5 c b /45T-# , t>V^Tii 

*5, rcO^W^ttlfAPXLT^-S^Sy V^<0^-g-{; 

T*. *Ufcttlc|!flHas3=£5. LA^L^C^e,, rwF^S 
40 (i, _tm<D^b<, ±fc&Mc<DfW?\£±$dMl&l%*'< 

[0 0 4 4] 9©IflO± ±Etft 

liS^J: 9 *5i*jftl*«Sr»JfC«>*«JS»c:i-S i btf 
50 [004 5] concert, ±Ea y^ttoftUXf 
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[0 0 4 6] Sfc, fi#JS2 0©I^©J:5l:, ±fE^ 

mKmmmtmi5.mcmm-tzin ^wtm i.m<Dm i & y 

ttlLiS^S:, ±12l*HMiJ®ffi (ciil^fiiaffl 
J&ftLffl<D|g2I&y mLC^fSltTfcy. ±f2Sg lit 

•3 a us^-ioj;t>*±f5m 2 i&y m uasmciiiife y - r 

& y , ^ y - KgPf4JilE y - Ki^-^n^xSmtfJt-ge 

- * £{£i#-r -5 7tfe(D t -^fSgBSrW LTV ^5 i i: ^ 

[0 0 4 7] r W^lcii, ±feffi^(ife^W«ffl^J; 
oT, JifE^l®9ttiL4ST-*3<tt>*^2Sf'9tiJLiS^-<7) 
»At££ft±£*5^i75ST-#5<!:*tc, _hfESIR2& 20 
y tti LiSST- K ±12 1 - * £ m. It 5 r t \z. 4 o T t 

[0048] sfc, f**^2 i (omw<r>£ o -hist 
-*i4->- MK<o-fe75: vtmrnt^mfctzmmLx 

« -r s r i: <t o r j; y & s t - ^ ^Mffl -r s 

[0 0 4 9] ff*:3S2 2<O^0y!<7) < t _LfE£ 

^-7^L;>6g&£f£ltTfcy , |£;^<-7!i>La6£|5t4, St# 

fl-r 5 t * id^ op^ p m^jf^foffl l 7 7 > v?gp sr 
ytmx±M*'<-i3>^frn<D±.m : mmz.wxzfr, my 

v\, 

[0 0 5 0] ^ W^lCKi, -fil^lligWiSrli^-CD 
Affile J; o r ±IE^{U^T-w«^H^^5S<k:-r 5 

^ L X J; o T — m I- I- @ 5 ^ t *5 

t-#5 0 ^(Dtzib, ^^b^mb^m-&-r^^m^ 

So 50 
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[00 5 1] *fc, ff*« 2 3<D5£W<O£.0\Z, JiffifS 
1 &JI#^-cD±fE/h&gp<D&iSi<;:t4, ±tey - K^^r 

P!<d^ e t , ±te*6e95*tK)±fe*i*:gc <oftm F t 
ESF©Mcfc5i,!:«*u\ cm-<ty, 
w&.&®.mt<» y - K^»A^p B iPi d bmmmttco y - 

Ka#A^PBD (Ell 5 (a) ) (D&&4-£<-fZ>^b 

frx%Z> 0 ±fBd tDt^^Atv^-g-lcii, 

icio\,^xftmc&ifxm&&f&Mi&tt&m^&mfrh 
< ^^ff>x, ±tzmmm*bw&&mmtb<Dr$mziz 

[0 0 5 2] 4rc, !Mt>S2 4K>^0J(±, WJ«i/>;i: 
^ii£H5«3£c7>y-Kii§i:, _hf5H y £ii L4ST-P^<D?fe 

^i-s^i^Ji^^^-t^^rL, mmi&m*<><- 

tfcot, _hfa^l^JR*^-t±fB±fls:^=Ri:co^ 

t -r § ^/ * -ir v -y- o^it *m t c fc s . 

[0 0 5 3] ^jg^fei-^v^TAtiig-r^tr i 

(4, _hte^ \&mj}'<-b±.mz.fc&M,b<Dmmx m 

tc, ®^^/>-/{i^^Mbftu—if7fe5r±fa^l^«*^< 
[0 0 5 4] CcD«-g-(C(4, ±teu-f-*3fei^«g|}tO 

%z>z.btfx%z>„ ^etLSfe, ^^at^i^js*^- 
At^i^a^/^-trop^o^F^tt^^ipii^iy, # 

[0 0 5 5] Sfc, fltil2 5<Oli«J;5i;, -hie^. 
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[0 0 5 6] $.tc, lt*JS2 6(D5tm<0£. 5 Id, -LlEi 

yr^v^i, ffi^romttttitmc^T-o. i5~ 

0. lmmO»T*fc5ri:^U\ ±^^7 
7^/$ s -0. l 5mmJ;n'l^^i^li, EEAzl5 
fflit-e#fift-tt^T-£ fcv^ t V ^ 5 HJH#*> 0 , J: 9 b 
<«±-0. 10«iiUl\ ±IE^ y 77 v^ri* 

0. lmm^gi^i'&CIt «&f+ltfi^-Cfo5*5, 

(4 0. 0 5mm«Ti4UV\ 10 
[0 0 5 7] 11*31 2 7 &T>*fS*il 3 2 <£>3§BJ!<Z> 

kt>m* LV\ rco»#tif4, 9 ±iay — K 

[0 0 5 8] 3=/c, »#JS2 8 joJ:^ft*3S3 3©^ 

y - Km©4>ft < t t>— WfciBtffti-* <fc 5 r t 20 

fc-e*5o HP*>, ±EI6»«MtfcW:, V - KmaSMNffi 
[0 0 5 9] fft*«2 9<D^coJ; pic, _LEtft 

**©»^xeSrtTprt*<, J:E« , ffi*M:±oT« 
[0 0 6 0] 3=fc, »*5 3 0©Si(O«t5^ JbEtt 30 

B^i:Lt«fflt5»^ f J:E^J:3fti¥E*lM**:» 

5 n t * < ic±ewi t ttSMttttfrfea - 1 

[0 0 6 1] IS*313 lOB^O^ld, ±BJ(f 

T#ffi1-535li¥flEfflS:, ±E* 2 ft 9 ffl UB^Hctei: 40 
Ertll«*frrt**»&^*tefiiH-Tlfffii-S!B2lfflE« 

J:tfJll2ftDau«B^O*Wlt*r i W«lc^^o*»|cfif 
[0 0 6 2] 

0 1 5 Srfflv^RStSo *«»lo^^-feyf 1 li, g» 



**M 2001-147213 
16 

a^KltfcjhJLEIfcaiSRiF-l 0 1 1 

2 0(06 9 ttl 1 , 7 2 t, fg6 9aiLiffiT-7 
1, 7 2<0*/r t«ftW#iiS:HS*»«>y— Ki»8 
1, 9 it, ±ESi 9 a USH 1 7 1 , 7 2R|ol6»*H 

IS 1 3 t &%ftZ>o 

[0 0 6 3] fBl&JR*^-3<0±«S«ldtt, t^Ojg 
*:7>r^* 5 7S:^LT^^-ffltt3 9^iS:tt kfrT^ 
S 0 $B*t3 9 £3?l&JB#^-3 irictt, *ive 

tt^lilMP 5 8 t^2iimP 5 9Sr*tb^tLKltTS> 
60 r^LbcOii^P 5 8, 5 9lt 3g7k5 7£:^LT#! 

v^o *s<-m*3 9*4, SB 1 3 ICS* 

[0 0 6 4] JiEJftlMMt 3 i4, ±|B y - KHO 8 1 , 
9 lSflSatf3j:T>*y- Km 8 1, 9 1<Z>— SPS:iR*fl1-5 
*{MB5 1 t8S*fr«fB5 1 <fc 9 fc*S<0»«B5 2^^t 
LTV^£ 0 JiESS 1 3 f4, ±E»IMB*t5(D 

^i^tt5/J«3lh IWB52^«J:0t 
*^^tt5^S3 2^, /h&ffi 3 1 i: 

3 2 fcSr5RCa*B3 3 fc ^Ltv^^ 0 ■ 

[0 0 6 5] ±E*fe«:fflJtt 5 tt, ^$15 5 2 CO— ^TCOB 5 
2 iS:JiE®«f|$3 3i:SSlS*Si:*l:±E»«<z>«b* 
£Offi5 2 2Sr±E*ft(B$3 2(C/EA$ttfc#ttW6{C 
^^JfffiH^LTfo^o o£9, «fe»«fP*f5tt f 

nttez> 0 ±E»i&**^-3tt, ±e*»a 

[0 0 6 6] JL^T, r ti&m 2 2 Lfc^3Rc7)^/^ir 
^*9i:aia:itttLft3&Sb»Ki-S. 12 (a) ~ 

(c) (dT^-trri: < , ±Elftl»«BW 5 tt, *frg|5 5l<Jr 
**SSS5 ld:0fc*:S<O»SfB5 2i:S:^rLTft6o * 
fe, If ^5 5 2 ©T*i:tt, -bfB*fr^ 5 1 <t 9 fi^^*: 

gcorff^s 3?r^(i-rfe5 0 12 2 (b) i^trt 
<, *fr»5i|:«: f masR^-i oj:»a-*-5y — Kl* 

8 1, 9 l^oJ:t> + ma!-r5t:-^ l 5iC2giii-5 y- K 
mi 7 1 £Jf Aia«1-5fcafr(7)Kii?L5 

tltl^o 12 (c) i:*i-rt< 1 ±is^a 

5 2SO^Tlf^5 3fi0rt«B{d(i f ±f£Wii?L5 1 l^tc 

il-f 5^^355 3 1 ^^ttTfc^o 
[0 0 6 7] JbfES! 1 ^Jg^7^<— 3 14, HI, HI 3 
(b) (OTtr^r<, ±E/hS»3 1 t*S«fIS3 2t» 
3 3 t^r^T LTV^6 0 *fc/hS*B3 H4*6IWBtt5 0 

*#»5 l fciDUft-e* *Sffl3 2i:i4te» 
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fflttt 5 5 2 «rlfc*fr-C#5*# ^(CSttTfc^o 

[0 0 6 8] ±IB9M4»*t6tt, HUM^CT^ 

!jy^*W6U, *f£2i$6 1 tf^JiClifoV^Jh 

fc<, JR<86 2 0>R|fc:M:, K6 7^Ktt?>JxTV> 

5 0 K6 7li, #t£3$W6£|gl 3 

6<OWttr^l±S:[gl5r 4:*s-C*5o H 
4 (b) i^tr^: < , -fs<X<DJR%H6 2&m— Xfa, 

-ftet>t>m i &m#'<- 3 a \^tz.m^<Dm n 

[0 0 6 9] ±|E»1 AJl*^-3rt^*6»«B*f5(0 
»*Wltf4, ±E#tt«fB*f6S:fflv^Jfe©J:5^5. 
HP*,, *-ril5-ll7^i-^i<, fc*6 9lC#tt£|$ 
tt6 fclfelRtttt 5Sr-fe!x hi-^o 7£ft6 9f±, I^HliC^ 
-r?b<, **lcnattO)*jB«B6 9 l«:#LTV^5 4: 
#tc^(D5feSStc:±|Eiffe^» 5 (^)T®S 5 3 Sr}f 
£>3l6 9 2£!£ttTfo6o £fc, 06, g|7lc:^-rr<h 
<, ^(Dme 9 2<D^mne 9 3<D9c^it, ^ttSBtt 

[0070] 16, H8(d^-rrrt < , teH 6 9 

i i ortasi-H^^ttSo 

[0071] 6 2 uss 3 3 1 ^m-tzm e 2 1 

ioT, 5W4»tt6tt, /RSB6 2(^fflf£t-^LT|f?l& 
JR*^— 3^SSfB3 2rt^J¥Li&4>r ttcj: t), 

[0 0 7 2] -tLT, HI. El 3 (b) {CTjk-tZk < , 

©/hgS3lrtl:, »«R5 2Sr*ff«B3 2^^**1^ 
iRfflU £f£B5 2 0-*(0i5 2 1 SriWBlJlS***. 
ftii^oas 2 2«:±1BiWt«*t6KJ:0ifEESixfctt« 
T% » 1 3 rtfcHSSJvC^S. 

[0 0 7 3] HI 3 (a) KM:, ^Otf^ir^iJ- 

5 0 «*<D»»SfB*r9 5 t*«(Oi|6»«W5 

^l^JS^^-3(^ti^i-^g(5D 0 p(i, JB 1 <D 

rt«*^-9 3 1 kmi&fc*'<—<D4\>m*'<—9 3 2 

— 0>*MJW#^— 9 3 2{r(i, ^g|5 9 3 5£t£ltT& 

5 0 
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[0 0 7 4] -t LT, V£M<Dlf 9 !<Z&>\,^X&, 

±lEilfeS«Mt9 5<7>i?SB9 5 2 0-^®$:, ^^Uv 
^9 5 6^r^LT^:gi5 9 3 5(cS^$^^<t^iC, ftfe;fr 
(Dm&m 1 ft«#'<—<Drt«#A<— 9 3 1 (7)5fe« 9 3 4 
|CS»S*T(S«FUTV^S 0 HI3 (a) (b) (DUcXtti* 

— <OP^miJ^7-^^— 9 3 1 <£>^lk) , Sfc, S8M>b#'<— 
OT4tt*-C«>8gHiL l **6»«fBW*<of^»««»c*^^ 

10 ^U-£f*:<Bi*i $ S:l6»«B*f *<7>»«tC35^^ bi"£^t 

[0 0 7 5] *W^*5V>Ttt f tlt^l9 

(b) tC^"rrt<, tt^S-C&ofcSl^JPl*^- 
(Ort«^-9 3 1 (H9 (a) ) S:gSJhT*#S<D-C, 
m 1 3 ^rtffl^jfeSrft* <fc 9 fc < 5 r 

il-*-5«»»ttJ Lffl&Jg#ST- 71^y- Kg|5 7 1 1 £ tf> 

«c, *fl»j-cwt f ±Ey-K»7 1 1 kmi&m#'<-3 

X$Z> 0 

[0 0 7 6] gdC, Hi, B9 (b) (C^i"r^<, * 
F*9?L4 0£^LTV>5£*l;iKrt?L4 0 rtl-BfifR Lfc& 
V^6 0 JilE±ft:^4(7)±|Ert?L4 OrtfCtt, ± 

we^tum^ i o (cKitfc^eas i o 9 1 ass-t-s s»a 

S»4 9SrlSttXfcSo ttt, S*a*fB4 9^±IB»iB 

35 1 o 9 jfts^SEi-s «t 5 t-^W^ i o ^±»M4w 

30 ^L4 0^(^At5i^, ^jESCl 0 9(-*5»tSS 

af«»4 9i<z>a*iiii:K»«icA«y^^4 1 2^ 

SE$*fctt«B-eK&«y v^4 1 2^ttl±t5J;5(ci 
^75^Li6gl54 lSr^L«)JPXt5ril-<tt), Itffi^T- 

1 o^)»i 0 9«r^ft^A4^>^«ft«B4 9 tm* 

[0 0 7 7] m^L#>gtf4 1 fi, ^tU^^- 1 0 £<DRg 

(c*ft»»*f4 1 1, ->-A*t4 1 3, fcitfyy/M 
SrWi-^^Jiy ^^'4 1 2Sr^ffiS*fctt«-e i ^sy 
>^4 1 2£rflJ£1-6<fc 5^U»*nXL-CfcS. ^ 

t>, ±iBS»a«J4 9 t^eaii 0 9 irorai^tt, 

[0 0 7 8] H 9 (a) (C:^:'rr:i:<, S£3fe<£># 

9 ^*3*t 5^*^*9 4fi, 
^L«)ffi9 4 0«:tUtV^^, H^«5g^a*5 0 HP 
^, ^#A*9 4(D3H^L»»9 4 O^rtfBJCtt, 
ttj^^9 1 0 4 1, /^yK9 4 2, 

m&.m*9 4 3 &4t&£itx\t*z>bmz, m^<o±.jj 

t:IiM^^^»/^-9 3 1 (DTm^Wcrtt^tii: 
50 MLfc^ 7^^95 9 3 9 £rId«L-C#>5 0 tLt, r<7> 
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Srrt*Jc:^L*JPXUT*>5o tfctt»IHP9 1 0 t 

±<*4*9 4i:«>3fe*IIHIloSa5»Ktt i $/— /WH<0/<? 
^rV9 1 8£ME£-ttTfc£o 

[0 0 7 9] ^ttbOfllJft^itV^fo, *0iJCO*-^(C 
tt, ±Ei*4A4©rt«^3lf^L»«4 1 S:±E 

4 l<D»*ttS:tt*J:5 fe|pj±**6r fcas-C#5. 
[0 0 8 0] *fc, H9 (a ) l^trt<, t£*G0;ff 10 
^ir>i^9(i, /U&9 4 1, /<j/K9 4 2, il&fltfB 
»9 4 3Sr^«E*-tir-C f fR 1 9 

3 l<D^^Vv?g|5 9 3 9£rIfigLTfc<5<£>-C, 0iJx.fi>' 
-;W9 4 i<z>5fls**lcM&o#3isiljfc*&^tt f iff 
&^9 4^IWLW9 4 0^»-T5±IE7 5^^« 
9 3 9<Offi«35Srie>OV^U* 9o 

[0 0 8 1 ] BP*,, XlE&J® y 9 4 6 dSffiai"^* 

9 4 0(O^L»SPXSr«t^^T5fc«)«c:, &«y>-^9 

4 6<Off*S:|EiTPaE-rSje&B36 s *>ofc 0 ± 20 
1579^^*9 3 9G9{£Sfc£ £>o#fi, #^tyt9© 

«>»::, _hia*fe^a$w 9 5 £jm&js#^-<^«#^- 

932 t<Dffl(D*y f 'v ^Jf9 5 6 <oj?:^£^{t; £ it£ r 

[0 0 8 2] r*UC*fU 09 (b) (^tl^ < , * 
■^ttifc, ±IB<DJ: 5<cA«y y^»©f*«:IIt5i 30 

[0083] *fc, iio ic^-rr^ < , My^^4 

IfSPXLTftSo IP*,, 4I!l^4 12Clt «Jtti 
4 18«#LTV^ 0 — HUt*tri:<, 16 

&(o&mv >w 4 6*4, •rK»tt**iin»«"e*>o, 

tH^Tfi^ir^lf 1 ^ffc^)^^ f>^?>£[H5 40 

1 2©Sfflll f iE©rt<, 3E#AA4^*lc*l 
&JR# a*- 3 Lt^ggf^ r t \z X 5«tttt= 

[0 0 8 4] Jfclc, Hi, 112 iC/^tr £ < , ##j<e> 

;fr^-tf>L*lB4 2£RttTfc5 0 ^L^SR4 2 

fl, SjUfrPflttlU 2 0 t, «S|S4 2 0(D^HSB«-fStfii" 
5D>^^i?-hS421<b, fgg|S4 2 0<£>l*)J^g|S 
{cffig-T^^-Y K»4 2 2 i: J: 9 50 
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[0 0 8 5] 2 tt, n«»«fc*ti 

<t^(C^cO^P«^^^ffiP ? HL^^^>v J ^2 1 9, 
2 2 9 *r^1-**Mff 21trtf22^ SrfttafcXfiWS 
JSSr*LTV^a. ^tf2 1 £fW2 2 £12, Sv^7 7 
> v 5 ^ 2 1 9, 2 2 9 Sr**a-&to-BrfcttHBt?*^<— L 
W4 20 r )ia4 2O(:}|AU 7 9 2 1 9, 2 

2 9£, rt#(;ifl>Lfcb*Lfc*;*7-- h£fl4 2 1 ICJ; fjjf 

[0 0 8 6] r<D«a«r«RfflUfcr HfO 

o t>*ffl*^ i o (D&mmmzmt-tz^ t a*-e 

t^T*#S 0 "£<Dtz#>, ^&^W2 1 £F*)<ff2 2 ££@ 
jei-6^»*ft<, 2 ©HJ6fKKX*Sr^4 

[0 0 8 7] HI, 112 lOftr^ < , *0ij£> 

#;*i?>-y- 1 t^i^-m, Jhis^i 3 ft, i 

JR#a*— 3 i teK? l 3 o^jaffi^b^jajcfc 

[0 0 8 8]*Wii, r^«ieS:»ffl"t-5rfcJcJ:o 

ffi«S-ti:T^b«)*PX-r5#^ (H9 (a) , 122) 

tt«0*BBtt*«±b. *l&*^^-3rtflfB^*5«t5 

[0 0 8 9] ^fc, *0iJ^*5V^Tfi, t§I 1 3 !OTfr^ 
<, ±IE«SS»cJ;0*S5»3 0 0 l^?K^Sixfc*i»«H 
»3 4©tt*fa©»ffi»*Ht. «f l^JR*^-3<0«»5> 
(CfiEi" 51^*1^3 4 1 £±#^4(D^J-{£g1-3 
SfeiHSfB 3 4 2 ^^^, J£*gg|5 3 4 1 <^***r+ffiS: 
A, »i|SSB3 4 2<7)ft^:i|S^j£S:B, ^ii^gg^^D, 
^lt&JR*^— 3<7)»*S:Ti: Lfc#^, B^0. 6 
A, D^T^:V^5HffiS:*•r5J:5i-L^o ftftftfc 
it, ±|EAfil. 0mm, BliO. 6mm, DiiO. 6 
mm, T(10. 6mmtlt 0 ±*M3t 

[0 0 9 0] ifc, (HI, 012 \Z7fk-r^t < , *^JC0 

3 s« 4 8 tttfc^ 0 r 

ixKJ;9 f £1*M4 t»lM^^-3 i^Wif 

[0091] hi, b i 2 tc7fhr-r i: < , uuum 

T-l OttrtSBJcifiSJBi o 0Sr*i-S = !y^*tS:aL 
■C*5 5, Xffi^^SPi 0 otcfi, IfttHX^lOSraURt 
Z>tz.tb(D\i — $ 1 5^#AiagLT^>5 0 ^Lt, _bfE 
^^35 1 0 0 Zmmif^ 1 2 tc, «H4J*^F 1 0 (DKJj 
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5r»J^^^.^l 3 t LTfcSo *fc, itii^ioro 
&#xgp l i {RiJKilfi&J: 13 #S*MMtt« 1 3 O £, * 

a«s«ciie4J:Dft5rt«tsi 2 o^sstt-cfcs, 

[0 0 9 2] ^rUT, Ull 4 (a) K^WrTi: < , ffitftk 
HHaflBtJ: 0 *5 i*t^ffll«« 13 0 ttt^jc^ii 
i-5fll€-StmLffl©JBlBlt»fflL*H^7 1 (»T, a 
■bl, 7 1 t 5 ) Sr, *fcWS»tf*)i«IJ;9*5 

t*lci*HliJ®igl 2 0 

©l2iOiiiLaSf7 2 («T, 7 2 t 

^^itTfc^o ^Hitii 3 o tm^ic^mm 10 

^7 13oJ;tf&JRSiS^ 7 2\aiV- K*8 1 , 9 ItS 
^W>J|ji£IIIS7t£><£>y- KSB7 1 1, 7 2 1 Sr^rjve 
ix»rtT*>S. y — KSB 7 11, 721 liJitEJfei^SBtt- 
5«OrtSBlcfev>T, ^^7 5, 7 6Sr^L-Cy — K 

^8i, 91 <o£im\z*:ti?timts.mz.mmztix^ 

So 

[0 0 9 3] fg 2 ft 5 tti LiSST- 7 2 (^Jgi&HF- 7 

2) 14, il4lC/Ttri<, t-^15 5rftSft5fc 
*0>fc-;S'««p8lS7 2 S&^LT^S, Sfc, miS? 1 ? 
tHL4SHF-7 1 fclift-mWMl 3 0^*"*^rt*lCr&]ft 20 
Tjf ffi-TSSg 1 ifffiSB 7 1 75r, fl 2 & <9 LSS^f- 7 2 
laiftWmUl 2 0SrF*9*-^f>^-*»C|*j»tTjf£E-r5^ 
2J¥EE«nS7 2 7«rRI*Tifo.5. tLt, S&lBlflttiUH 

7 i ii, ±te^ftiim® i 3 o (d*r i,x±.mm 1 if jesp 
7 1 7 (DWEEMc&v&i&vimzimwLx^^z. mm 

\C, !260tiiL«f7 2 14, ±fert{|ijm® 1 2 0 
L-C±ESB2jfBE»7 2 7 0jfffi*I^J;9SStt4fcllBS:«l 
«fttv^. £fc, iti,^^Jg4S^7 1 *3<tt>'^Sffi^ 
7 2£tgj&i-S*tSCl4, »?S»W4*;fc#|£ LT0*ix.li N i £ 
±*»fct5^t?*)5'fV3^ *«rffll^ 30 

Sri S„ 

[0 0 9 4] rtOfi^lifeffl<DSfflt-<toT, f51&>9 
fcbLSST-7 1 (&JR«H-7 1) *iJ:tfSB2fc9tHUfiHf 
7 2 (&JRiSHF- 7 2 ) o»^ttSri6i±$*5ri:iSST?# 
2ICt-*{£RFg|5 7 2 5 3r»lt3 

- t I'ioTfc— * i 5<D&$f0>&$:n#)b-rz>i%WM 
0>[6j±<£rias r t ^T-# So 

[0 0 9 5] £fc, Hi 6 lZ7jk-t^t <, t — l 511 
v— ht»t7 5 s^giSi^tSfc&t &;«JiL-CfcS»r 40 
BEg^^W^SBl 5 0Sr*i-5^t£t-^T'fcS. * 
fMBSl 5 Oro^SiMffil'14, rtBP«>»JRlfl:^*iiLfc& 
JRJB^F-aBl 5 3**il-P*tiBKL-Cfo9, $ 
JHT-fflS 1 5 3 dftflftttftR 1 5 4 $r*:*veh,BW: Ltfc 

So 

[0 0 9 6] 11 1 5 tC^i-ri: < , .hfBIg 1 

$/<-3<D'^m.n3 KO±SS(C(iy— 1, 9 1, 

1 7 l^Mt5»tt»W4 5i45ffi^$ttTU^o 
Sfc, ±IEMl^JS*^-3K>Ji«ffl«lc:ii, SCW 
3 9 5rSt, rtb&^LfeTfcSo * LXW&t&M&W 50 
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4 5CQ4'MlEt, iteiitSBW 5 (O^aS 5 1 <D^m F t 
14, ES Fcr>§g#lCLTfcS„ JrflsWtCIl, _h?eEI4 1 
0. 1mm, FI4 9 . 8mm<t Lt„ 111 

5 (a) {^i-rt<, 3^-t*«fe^SFP*t 4 5(Cfc(tS l)- 

mnxKomm a t , 5 ic** its y - vmm 

[0 0 9 7] — Hi 5 (a) |C^i-rri<, ^5(5» 
WH&m*i'<— 9l'*Jl^TI4, ±fEE7>*F 4 9 
l/\ JrfrlftlCli, E/4*6. 5 mm, F /4 s 9 . SmmTfc 

y, E<F<oBB«tc*>«„ rro^icit, y-K*ifA 

fc y - K*fi 9 8 1 4$&HH£«fet»8|St* 9 4 5 ©fifCfcV^ 

fc, y — km 9 8i m&m.mcmf s r t i4q°q «±M;£ 
§Mk£itx\,^ti 0 

[0 0 9 8] raxlC^L, *0iJ(4, ±IS<Or*t < E^F 
W^#*#S r t ic «t <0 , D-h'18 1 ^(Oft^t**^/J^ 
^<t5:tiit-#5©t-, *©*H6*»#r5£#te*& 

T-#S„ -tniSk, S§*in±^S<t?.r 

[0 0 9 9] rcoi 5 ^Jro^/^-tr v-y- 1 14, 
SPW5 Wlgl^JS*^— 31*3— £>B/g#i3g<E>afc§, ^1 

D a Q ,#,fco^>, hit, i&=*xhit, mm&vfa 

So 

[0 10 0] /«C*J, *^JT-|4, ifHfc-* t Ltft«t 
-^^fflv^cWI-o^rtaWLfc^, rtblc^x.TA# 

-ir vf-#liiiffl Ufc#-g-^tlS]«<of^fflS!i**s#e>tL 
S„ £<b\C, ±tE^m^-7-i: LTfc, JiEWaj/^MSB 

^ ic^x-c«t*t^icf^^s r. t t-e# s„ 
[oioi] frmxiz, ahmm* 5 n, 1 141 

3WI&SI53 3(dii:S^S$tt, PttSBM 6 T'if ffi 

tsritj:!) ±tem 1 3 icH^^ttTv^ 

S„ :MfIU >-^S'JlfBWSr^LT±IEite 
»»H-5jJS£Sl£«#A«-3©&f»3 3lC}fflE^tLSr 
tic J: t)HS$tL-Ct^)SIJ:v'>. 

[0102] %mMmm 2 

-t^-y-iosaig*&ico#, ^cd^i^js*^<-3 t± 

*M4 twjeSfxeSrl'^iclJiWi-*. *W«>»36* 

?*ic*5it5^ 1 3 1 ±*4A4 1 nmm±, 

±MI4 (cm 1 3 SrfiW-Wfcf W*f l 0 0 
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8^iM*/<-3©isa3 o otcffiit-rs- tic 

it)*??. 

[0 10 3] AflsWt-ti, ±f5®«I^Htjt-, JhfElfS 
l^I*/'!-3t±»:M4 t(0«iMltXgS:^o7t 0 
*t*]T*f4, ^tf>, ifeffc&JM^^O^^SI l&Jg 
#/<-3<D^£gB<DI*J*I4:9 t>0. 1 mm;*:# <§«£L 

10 0 £#fc„ 

[0104] Zk^T-, 117 KTjk-f^k < , Jiie'f'PflW 
1 0 0 <om 1 3 SrlElte"r^tcX«fi-5^«pf& 

T, r©ig«f&A8 5e»UT, Efc#&*4 £r±2f{C, 
JBlAJH*^— 3«rT*K|filltr-fcs' h-T6„ 

[0105] ^(-, JLIB^ PflW 100 SrlHEiSlir, m 1 
&JS#/<— 3 (DmiMftl 3 0 0 1 5 0 0 mm/# 

-J^li^ofcmi-, _tfEtf>^£<, ^V8 0^f,W 

mt>titz a JilEU— ?%:8 814, g^-Ck'^ 
Xit-Cfc £fc, _hta u— if * 8 8 <Z>3Sf£, 7 — ^ 

[0106] mmmmm 3 

*«»j-c«, mw.mm&i 1 k*j»4 a 6 <Dxm&m 
mnm^LtzM^-r. bp*>, us 14, *W6i, 

/HSB6 2, ^ K6 7«-f-<T£r[5]— spH-tKl&tt, /I\ 

6 7Sr$ft)fttf^V^t»t£ Lfc^jT-foSo Ull 9(4, 
JRSB6 2co5f 9 $Jt4;frft£3£2l-i£;frft£ Ufc0iJT-fo 

~©lft*SMf 5 co*fl^#(t^5rtf 5 BSHcf&^. 6 9 (HI 
5) — 6 Sr-fe y h-t-5*l6]{C*-|6)tt*5/£< 

[oio7] mmmmM 4 

*«•?(*, mmmmm 1 icfc it 5 swiawt 6 ©jum*** 

Lfc^JSr^-To BP*>, 12 014, /l\g|5 6 2 *<Dffi|C 
T*fe-5„ 12 114, *{*IH56 1 <£> 2 S^Tl-*^ 
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[0 10 8] mf><OPttSB*r6l4, V^-fttO^-g-T-fe 

So 

[0 10 9] ±E*lfe©«ffil4. KMBiSfS^ayTTR* 

10 [@Ha>ffi¥tttfti?n 

[Hi] *Sfe®ffi0iJ 1^*3145. #*i?^cD£ffc13t/£ 

[S2] HJfe^ffiWKCfcitS, |&R«|$f<Z>. (a) IE 
HE, (b) A-A^^gffHH, (c) B-BlfcScBi 

[13] »fe»»J lie *6»«J*t©H3t«JtSr 
^-T, (a) ^b°p, (b) ^H^o D p. Wsft^HI. 

[14] *16Jgffi«l^j3Jt«. #tt«5*t©, (a) ¥ 
HI. (b) C-C^^BrHHIo 

20 lias] nMMmmiiz&iiz, mmmtnus 1 
[16] mmmmm 1 tr*5«ts. f&^iciaiiaitt&v* 
[in rnmmmm u-*j »t s , £ jMtsws i«6 
[ins] mmwmm 1 *6^sc*t»^i^js* 
[19] mmmmm 1 i^its, ^-irvf-<ott*[Bi^ 

(a) t£3fcp° n , (b) «B^p n p, 

30 CQfftBJIlo 

[n o] nmmmm 1 ic*3tts, &s y >^sr^-r, 

(a) #41111!, (b) D-D*$c«Wffiia. 

[in] mmmmm 1 jciotts, ^5tep o p(D^:g y 
sr^-r, (a) (b) e-e«»bi. 

[mi 2] mmmmmi starts, js^^wvmn 

[013] jSJfcJBffifliJlfcisi+S, «IH«Sffi«>»rBQ«f 

[114] mmmmm 1 ic^tts, (a ) pj^««£* 
40 «e«j^*ifii-5{s-§-Btffluffl&«*B^©^«ia, (b) 

[11 5] £*JBffi0iJlK*JttS, ^^-trvf-coy- K 
«ftftiJro«atS:^-f-, (a) (b) *^BJp° n , o 

[116] mMMt&Ml^&iVZ, t-^©f4Sa 
[117] Hifc7K»0iJ2U:*stt5, *S*2feSr*-mw 

lo 

[11 8] **6^ffifi»j3(C*JttS, #ttSB*tW, (a) 
50 JFH1, (b) C-C*^»WfHia. 
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[Hi 9] HJfi»««3ic*5tt5, »m<o9HSzBtt<D, 

(a) ¥BB, (b) c-C»*«Wrffiiao 

[02 0] 3IJte»ffi«4^*5lt5, 9«4*tt*<0, (a) 

¥Bia, (b) c-ci»^ttwffiia. 

[121] H*»tt«4JC*5tt5, 33U«l»9M*»*t», 

(a) spffiia, (b) C-C*ftfc«»rffiH 0 

[12 2 2] tS3fe«K*5rta, tf^ir^i^tf^-fc^lJ-o 

[«F*©RW] 

1. . . 

10... *a*^, 

11... 

15... t — 

2. . . 

3. . . SSl 

3 1... /h&SB, 
3 2... *SSB, 

[HI] 

(HI) 
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3 3... ££gB, 

4. . . 

4 1... Si^^LfcSB, 
4 12... ^sy V^, 

4 2... jjs<—fa\^lb$$, 

4 5... MSfefttttt, 

5. . . IfetftSKt, 

5 1... 
5 2... 

10 6. . . »tt««t, 

71. . . miftomunHF- , 

717. . . Si If ffiSB, 

7 2. . . g 2 ft 9 lil U*^- , 

7 2 5. . . fc — 

7 2 7... SI 2jfj££&, 

81,91, 17 1. . . y — Ki», 



[i2] 



(H2) 
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[18] 



[12 9] 



(H8) 



693 



691 




[0 10] 



[ill] 



(HI 0) 



(a) 




412 



(HI 1) 



(a) 



(b) 




(HI 4) 



711 



[014] 



[mi e] 



727- 
717 



(a) 



In 



(HI 6) 



721 



150 / 



154 




153 



154 



(b) 
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[Hi 9] [13 2 2] 
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